Striped Bass Research, Virginia -  Annual Report 1987-88 by Virginia Institute of Marine Science
W&M ScholarWorks 
Reports 
1989 
Striped Bass Research, Virginia - Annual Report 1987-88 
Virginia Institute of Marine Science 
Follow this and additional works at: https://scholarworks.wm.edu/reports 
 Part of the Aquaculture and Fisheries Commons, and the Marine Biology Commons 
Recommended Citation 
Virginia Institute of Marine Science. (1989) Striped Bass Research, Virginia - Annual Report 1987-88. 
Virginia Institute of Marine Science, College of William and Mary. http://dx.doi.org/doi:10.21220/
m2-g1tk-1e13 
This Report is brought to you for free and open access by W&M ScholarWorks. It has been accepted for inclusion in 
Reports by an authorized administrator of W&M ScholarWorks. For more information, please contact 
scholarworks@wm.edu. 
r > 
VIMS 
SH 
351 
B3S71 
1987/88 
STRIPED BASS RESEARCH, 
VIRGINIA 
Part I: Juvenile Striped Bass Seining Program 
Part II: Characterization of Virginia's 
Commercial Fisheries 
ANNUAL REPORT 1987-88 
Virginia Institute of Marine Science 
School of Marine Science 
The College of William and Mary 
Gloucester Point, Virginia 23062 
I ,, 
i , 
I 
ANNUAL REPORT 
Striped Bass Research, Virginia 
Part I: Juvenile Striped Bass Seining Program 
Project AFC 18, Segment 2 
July 1987 - December 1988 
Prepared by 
James A. Colvocoresses 
Virginia Institute of Marine Science 
School of Marine Science 
College of William and Mary 
Gloucester Point, Virginia 23062 
Submitted: April 1989 
~1rn::::., 
_:H 
~\ 
'B ': ':.f-1. 
I 'tt 
PART I 
TABLE OF CONTENTS 
Page Number 
Preface i i i 
Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i v 
List of Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 
List of Figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi 
Summary vii 
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Methods 
Results 
Objective 1: Measure the relative abundance of 1987 
young-of -year striped bass from the Jame s, York and 
3 
5 
Rappahannock river systems ....................... .. 5 
Objective 2: Quantify environmental conditions at the 
time of collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Objective 3: Examine relationships between juvenile 
striped bass abundance and measured or proxy 
environmental and biological data ......... ....... ... 9 
Discussion and Conclusions .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 15 
Literature Cited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
i i 
PREFACE 
The research reported herein is directly in res ponse to 
priorities established in the "Action Plan" of the Emergency Striped 
Bass Study (the Chafee Amendment (PL 96-118) of the Anadromous Fish 
Conservation Act (PL 89 -304)) . The Amendment was the result of a 
decline in striped bass landings along the Atlantic Coast that began 
in the mid-1970's. The Virginia Institute of Marine Science (VIMS) 
had previously conducted a juvenile striped bass seining program from 
1967 through 1973 which was discontinued at that point due to a loss 
of funding. The program was reinstated in 1980 with funding from the 
National Marine Fisheries Service under the Chafee Amendment . This 
report summarizes the results of the 1987 sampling period and compares 
these results with the previous work. 
Specific objectives planned for the 1987 program were to: 
1. Measure the relative abundance of 1987 young-of-year striped bass 
from the James, York and Rappahannock river systems. 
2. Quantify environmental conditions at the time of collection . 
3. Examine relationships between juvenile striped bass abundance and 
measured or proxy environmental and biological data. 
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SUMMARY 
1. A total of 2,192 young-of-the-year striped bass, more than half 
the total taken during the entire 14 years previously sampled, 
were collected in 144 seine hauls during the 1987 survey, for an 
adjusted average of 15.75 fish per haul. This i s by far the 
largest value recorded in the 15 years sampled, and it should be 
considered that this year's juvenile production was highly 
exceptional. 
2. Record juvenile indices were recorded in all three subsystems 
{James, York and Rappahannock). The index in the Rappahannock {34) was one of the highest catch rates ever reported for any 
Chesapeake Bay subsystem. 
3. There were no obvious environmental conditions, either on the 
nursery grounds or during the spawning season, that would account 
for the extremely good recruitment success. Limited sampling of 
the spawning stock in the Rappahannock River did not indicate the 
presence of an exceptional number of spawning adults . 
4. Relationships between juvenile striped bass catch rates and 
environmental parameters in 1987 were essentially the same as 
those noted previously, but because of the extremely large 
catches, sampling biases with respect to environmental parameters 
encountered during 1987 sampling exerted an undue influence on the 
pooled data set. 
5. Care should be taken to interpret the present index values as 
solely a highly relative measure of striped bass recruitment, and 
in no case should proportionality be assumed between index values 
and actual juvenile abundance. 
6. The standardization of the Virginia and Maryland juvenile striped 
bass seine survey methodologies provides a basis for the 
calculation of a Baywide recruitment index for the Chesapeake 
stock, but investigations as to appropriate weighting factors for 
the various nursery areas are badly needed, both as basis for 
combining the two surveys and in order to determine necessary 
weighting factors within each survey . 
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INTRODUCTION 
The status of the Atlantic Coast striped bass (Morone saxatilis) 
stocks continues to be an item of intense regional concern despite 
careful management of this highly prized commercial and recreational 
resource in recent years. Severe restrictions on the harvest of the 
species, prompted by significant declines in the commercial landings and 
other population estimators (scientific survey data) during the decade 
after 1973 (Boreman and Austin 1985}, continue to remain in place or are 
presently being intensified. A central focus of management efforts is 
the restoration of the Chesapeake Bay stock, which has historically 
contributed a large portion of the fish taken in the coastwide fishery 
(see Part II of this report). The State of Maryland continues to impose 
a total and indefinite moratorium on the taking or possession of striped 
bass, while Virginia and the Potomac River Fisheries Commission have 
implemented six-month/year moratoria coupled with complex progressive 
size limits and catch quotas. 
Estimates of juvenile abundance are presently widely utilized as the 
most reliable early estimator of future striped bass year class strength 
and are a key element of recently developed models of recruitment and 
reproductive capacity of striped bass stocks . Goodyear (1985) reported a 
strong relationship between reported landings and prior Maryland 
Department of Natural Resources beach seine survey indices of young-of-
the-year abundance and concluded that such indices provided a useful 
measure of recruitment. Subsequently, the Maryland juvenile index has 
been used as an estimate of recruitment in the development of an egg 
deposition model (Boreman and Goodyear 1984). Simulations run with 
elaborations of this model to evaluate potential effects of various 
fishery management strategies have received strong attention by the 
Interstate Fisheries Management Program bodies during the formulation of 
recent management measures, particularly in reference as to which 
regulatory scenarios will most expeditiously satisfy Amendment #3 to the 
Atlantic States Marine Fisheries Commission 's Interstate Fishery 
Management Plan for the Striped Bass. This amendment, approved by the 
Commission on June 19, 1985 and taking effect July 1, 1985, includes the 
stipulation: 
"That the states reduce fishing mortality on the 1982 year class 
females, and females of all subsequent year classes, by 95% until 
the females of these year classes have an opportunity to reproduce 
at least once. This objective is intended to apply to the fishery 
until the 3-year running average of Maryland young-of-year index 
attains 8.0." 
The present report summarizes the results of the 1987 Virginia 
juvenile striped bass seining program and compares these results to those 
obtained in previous years under the present program (1980-1986) and 
during an earlier but similar program (1967-1973). The major goal of 
this project is to monitor the relative abundance of zero-age-class 
striped bass in the three major Virginia river systems (James, York and 
Rappahannock) while concurrently attempting to identify significant 
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variables which contribute to their interannual fluctuations. The 
methodology used in this program is identical to that used in the 
Maryland survey, and the combined results of the two surveys provide a 
relatively comprehensive picture of annual striped bass recruitment 
success of the Chesapeake Bay stock . 
METHODS 
Field sampling was conducted during four t ri -weekly sampling periods 
from July through September 1987 . Eighteen fixed stations along the 
shores of the James, York and Rappahannock river systems (Fig. 1. 1) were 
visited during each sampling period. Two replicate se ine hauls were made 
at each station by deploying a 100 ' (30.5m) long, 4' (1 .22m) deep, 1/4" 
(0.64cm) bar mesh minnow seine perpendicular to the shoreline and then 
leaving the onshore brail in a fixed position while pulling the offshore 
end downcurrent and back to the shore, resulting in the sweeping of a 
quarter circle quadrant. All fi sh taken during the first tow were 
removed from the net and held in water filled buckets until after the 
second tow . All fish collected were identified and counted, and all 
striped bass and all individuals or a subsample of at least 25 
individuals of other species measured to the nearest mm fork length (or 
total length if appropriate) . Salinity and air and water temperatures 
were measured between the two hauls using a YSI-33 salinity/conductivity/ 
temperature meter. Sampling time, tidal stage and weather conditions 
were recorded at the time of each haul . The first sample was also 
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processed in the period between the two hauls. An intervening period of 
30 minutes was allowed between hauls. All fishes captured, excepting 
those preserved for life history studies, were returned to the water at 
the conclusion of sampling. All stations within a river were ·done during 
the same day within a given round. Further details of the sampling 
procedure are in the report for the 1982 segment (Dias 1982). 
In the present report, comparisons with prior years will be made on 
the basis of the 'primary nursery' standardized data set (Colvocoresses 
1984), i .e. only the data collected from the months and areas covered 
during all surveys will be included in the analyses. Since the frequency 
distribution of catch size of these collections is extremely skewed and 
approximates a negative binomial distribution (Colvocoresses 1984), a 
logarithmic transformation (ln(x+1)) was applied in order to normalize 
the data (Sokal and Rohlf 1981) prior to analyses. Subsequently computed 
mean values were retransformed (i.e. the geometric mean), but because the 
geometric means of such a strongly skewed distribution are much smaller 
than the arithmetic means, for comparative purposes (particularly with 
respect to the results of the Maryland survey , wherein arithmetic means 
are reported) the geometric means have been scaled up to the arithmetic 
means by multiplication by the ratio of the overall arithmetic to 
geometric mean s as of the 1984 survey (2.28) . 
Mean catch rates are contrasted by comparing 95% confidence 
intervals as estimated by± two standard errors (square root of the 
variance divided by n) of the mean. Reference to "significant" 
differences between means in this context will be restricted to cases of 
4 
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non-overlap by these confidence intervals. Because the standard errors 
are calculated using the transformed (logarithmic) values , confidence 
intervals on the retransformed and adjusted scale are non-symmetrical. 
RESULTS 
Objective 1: Measure the relative abundance of 1987 young -of-year 
striped bass from the James, York and Rappahannock river 
systems . 
A total of 2,192 yriung -of-the year striped bass was collected from 
144 seine hauls during the 1987 sampling, or more than half the number 
taken during the entire 14 years previously sampled (Table 1.1). The 
adjusted overall mean catch per seine haul (CPUE) was 15.75, by far the 
highest index in the 15 years sampled and the only index value to be 
significantly different (higher) from all other years sampled (Table 1.2, 
Fig. 1.2). This value is over five times the previous overall average 
index of 2.96, and four times the overall average when the 1987 data is 
included (3.62). The distribution of catches clearly indicated that 
this very high index value was due to the presence of a strong year class 
and not sampling artifact. Young-of-the-year striped bass were taken in 
over 90% of the tows made, as contrasted to a previous average of about 
60% and a previous high of 71%. Sixteen of the 20 largest and 28 of the 
50 largest seine haul catches encountered during the survey period were 
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taken during 1987 survey (although not the largest). The confidence 
intervals about the 1987 index were proportionally the the tightest of 
any year sampled (Figure 1.2). 
As was the case during most previous years sampled, during 1987 the 
highest catch rate was seen during the initial sampling period, followed 
by a steadily decreasing catch rate in succeeding rounds, but the catches 
did not decline to the same proportional extent as was seen in years of 
lesser abundance (Table 1.3). The index value during the fourth and 
final sampling round was over half that seen initially, while 
historically catches have declined by about 60% between July and 
September. The monthly catch rate for all months during 1987 was 
significantly greater than the overall average for that month. 
The 1987 catch rates in the James drainage were more than four times 
the overall average annual catch rates and by far the highest recorded in 
any year (Fig. 1.3, Table 1.4). As during the previous year, there was a 
very strong showing in the mainstem James, where the 1987 index was more 
than five times the overall average. In most previous years, the index 
for this system has been strongly influenced by large catches during July 
and August at the lower Chickahominy station (C1), but while catches were 
high at this station during 1987 they were almost as high during the last 
round as the first, and did not greatly exceed those seen at another 
station (J46, Figs. 1.4 & 1.5). During the first three sampling periods, 
juvenile striped bass abundance seemed to be centered around these two 
geographically proximal stations, but during the final sampling round the 
highest mainstem abundance was seen at the uppermost station (J57). 
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The 1987 indices for the York drainage and both it's component 
tributaries were significantly above the overall averages and established 
new highs, but not nearly to the extent seen in the other two systems 
(Fig. 1.3, Table 1.4), with 1987 catch rates running only slightly over 
twice the overall average and the new high in the Pamunkey system only 
slightly exceeding the previous high seen in 1984. Catch rates in the 
Pamunkey exhibited a much more consistent dist r ibut i on pattern across 
sampling periods than the Mattaponi, with the highest catches being taken 
at the middle station during all of the first three sampling periods 
(Fig. 1.6). The catches in the Mattaponi showed a much more erratic 
pattern, being highest at the upper and lower stations during the first 
round, fairly even during the second, highest downstream during the third 
and showing no distinct pattern during the final sampling round (Fig. 
1.7). This river had the lowest average catches seen in this year, 
which may in part account for the uneven nature of the catches . Past 
analyses have shown that distribution of catches tends to be more erratic 
at low population densities (see previous reports}, presumably because 
contagion becomes more pronounced as competitive effects decrease. It is 
evident that the temporal and spatial distribution of catch rates may not 
be reflective of actual distribution patterns when catch rates are low 
and considerable sampling artifacts may be present. 
The 1987 index in the Rappahannock River was nearly ten times the 
overall average for this system, exceeded the previous high by a factor 
of five (Fig. 1.3), and exhibited one of the highest values ever recorded 
in a Chesapeake Bay tributary. In contrast to previous high index 
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values, which were generally the result of a few extremely large catches 
at only one or two stations, distribution was relatively even both 
spatially and temporally. Relatively large catches (>50 fish/ tow) were 
taken during all sampling periods and at all stations except the 
lowermost (Table 1.1, Fig. 1.7). Distribution was centered within the 
sampling area during the first round but shifted upriver during the next 
two rounds , in all likelihood in response to rising salinities 
(Colvocoresses 1987). Salinities moderated during the final round and 
there was evidence of some downstream shift in abundance (Table 1.1, Fig. 
1.7) 
Objective 2: Quantify environmental conditions at the time of 
co 11 ect ion. 
Environmental variables recorded at the time of each collection are 
given in Table 1.1. No exceptional conditions were encountered and all 
four sampling rounds were completed without interruption in a timely 
manner under nominal conditions. 
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Objective 3: Examine relationships between juvenile striped bass 
abundance and measured or proxy environmental and 
biological data. 
In contrast to most other years sampled, when catch rates were 
significantly higher at low salinity, 1987 catches were essentially the 
same between 5 and 10 ppt. as below that range (Table 1. 5). Past data 
have indicated that an expansion of the nursery zone into waters of 
higher salinity occurs during years of high abundance, but the present 
results strongly indicate the overall extent of this expansion is 
limited, which again emphasizes the importance of salinity regime on the 
distribution of young striped bass. Despite the presence of record 
numbers of juveniles, above 10 ppt. the 1987 catch rate was not 
significantly different than the overall mean (though sample sizes were 
admittedly low). No survey stations were occupied in waters of more than 
15 ppt. during 1987, but supplemental collections in conjunction with an 
upcoming expansion of the sampling effort also confirmed that juvenile 
distribution was largely restricted to waters less than 10 ppt. The 
overall results clearly show a definitive negative relationship between 
catch rates and salinity, with the average catch at each interval being 
significantly less that the preceeding one with increasing salinity . The 
fact that the 1987 rates were so similar at both the two lower intervals 
suggests that carrying capacity limits may have been approached at the 
9 
lower salinities in some area-time combinations, particularly in the 
Rappahannock system. 
As in many previous years, catch rates with respect to water 
temperature were highest in the warmest waters sampled in 1987 (Table 
1.6), but this is in part due to sampling artifact . Because of the 
location of boat ramps and the up-estuary progression of the tidal cycle, 
daily sampling routines most often involve commencing sampling in the 
lower reaches of the rivers and progressing upstream. As a result, the 
more productive fresher water reaches are often fished in the later 
portion of the day, when water temperatures achieve their daily maxima 
(water temperatures in these shoal areas seldom exceed 30 deg. C before 
mid-day). The tendency for lower catches at lower temperatures is also 
reinforced by the fact that there is a coincident downward progression of 
both catch rates and temperature as the survey season progresses, at 
least after the second sampling round. The lack of a definitive 
relationship between catch rates and water temperature, both during 1987 
and overall, indicates that temperature does not play a critical role in 
determining juvenile striped bass distribution within the fairly narrow 
warm ranges encountered during the summer survey period. 
Prior to the 1987 survey, no discernable relationship was evident 
between tidal stage and mean overall catch rates (Colvocoresses 1987). 
Sampling in 1987 with respect to tidal stage was strongly biased toward 
the late ebb phase, wherein 100 of 144 hauls were made during that phase, 
resulting in a mean catch rate about equal to that for the entire survey 
(Table 1.7). Higher, but not significantly different, catch rates were 
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observed in the three tide phases following the late ebb , while a small 
number of hauls made in the two preceeding phases resulted in lower 
catches. As noted above, the pooled catch data prior to the addition of 
the 1987 results showed very homogeneous means across tidal stages . 
Addition of the 1987 data, with the general high catches and strong 
sampling bias toward the lower three tide stages (particularly the late 
ebb), resulted in considerable elevation of the overall means for these 
stages and the creation of significant differences for at least the late 
ebb phase where none had been noted previously. Obviously, higher catch 
rates now associated with the late ebb phase in the combined data are a 
result of sampling bias in the 1987 survey rather than an underlying 
effect of tide stage on juvenile striped bass sampling availability, as 
are the elevated rates for the two ensuing phases. The bias towards 
sampling at lower tidal stages has always been present due to a number of 
stations which lack adequate beach for landing a seine during higher 
water, but has become more pronounced in recent years when travel between 
stations has been largely done by small boat, and the stations in a given 
river have been generally done in a linear manner within the same day. 
Most of the higher tidal cycle sampling was performed during the earlier 
survey, when sampling sites were visited exclusively by truck and a given 
day's sampling often included more than one river. The absence of a 
general effect, as noted previously, does not preclude the fact that 
individual sites may be strongly but differentially influenced by tide 
stage. The present data set does not contain a sufficient body of data 
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across tidal stage for adequate single site analysis, and a directed 
sampling effort may be required to sufficiently answer this question. 
Catch rates with respect to wind velocity during 1987 did not show 
any pattern or significant differences, despite the extremely dramatic 
value for the 15-19 mph interval (Table 1.8). Prior to the addition of 
the 1987 data, overall mean catch rates showed a steady upward 
progression with wind velocity intervals , although variability was high 
(particularly at higher wind velocities) and only the pooled 0-4 and 20-
24 mph intervals exhibited significant differences. After adding this 
year 's data, no significant differences remain, largely due to sharp 
elevation of the more heavily sampled intervals in 1987 (0-4 and 10-14 
mph). Again it is obvious that the 1987 data is having an overwhelming 
effect on the pooled results, and that any sampling biases contained 
therein can either obscure or create relationships between observed 
distributions and environmental parameters that might be otherwise 
contained or not contained within the IS-year data set. As such, the 
previously put forth speculation that catch rates may be lower during 
calm periods due to decreased catchability (associated with decreased 
light attenuation and turbidity increasing the ability of the fish to 
perceive the sampling gear) need not necessarily be abandoned. 
Wind direction showed no clear relationship and a great deal of 
variability with respect to striped bass catch rates in 1987 (Table 1.9). 
In contrast to the prior historical data, below average catch rates were 
not encountered during calm conditions, and because calm conditions were 
most often encountered during the 1987 survey addition of this year's 
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data raised the overall mean for calm conditions very close to the grand 
mean. The relatively high rates of sampling in west and southwest winds 
in 1987 also reinforced a previously noted trend toward higher catches 
during westerly winds rather than easterlies. There is no obvious 
explanation as to why this might obtain, inasmuch as west and southwest 
winds in this region are usually associated with lower wind velocities 
and result in most of the more exposed stations being in the lee of the 
wind, while at least prior to this year there was evidence that catch 
rates are positively related to wind velocity . 
The same line of reasoning that was drawn concerning visibility and 
catchability with respect to wind velocity leads to the expectation that 
catch rates might vary directly with other factors affecting ambient 
light conditions, such as cloud cover and time of day. The 1987 cloud 
cover data shows no pattern and has very large and widely overlapping 
confidence intervals (Table 1.10), with the highest catch rate being 
encountered during intermediate conditions . Prior to this year, the 
combined data set showed a mild trend toward increasing catch rates with 
greater cloud cover, but the heavy sampling in clear conditions in 1987 
served to obscure this trend, even though catch rates in this interval 
were only slightly above average. In any case, even prior to the 
addition of the 1987 data no significant differences between cloud cover 
intervals were evident. The absence of a significant pattern may be 
related to the fact that the relationship between cloud cover and ambient 
light may be highly variable due to variations in cloud thickness, the 
degree of local shading provided by partly cloudy conditions and the 
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amount of shoreline shading. Also, changes in availability to the 
sampling gear mediated by light conditions may be masked by variations in 
absolute abundance. 
Catch rates with respect to time of day, rather than peaking during 
the hours of minimal light, show a trend towards increasing catches as 
the day progresses toward mid-afternoon, both during 1987 and overall 
(Table 1.11). As noted above, this is probably an artifact of sampling 
logistics, wherein the more productive fresher water reaches are often 
fished in the latter portion of the day. 
The multiple regression analyses performed in previous segments 
(Burton and Dias 1981, Dias 1982, Colvocoresses 1983, 1984, 1985) were 
repeated after the addition of the 1986 and 1987 data sets. These 
analyses have been performed in order to attempt to assess the relative 
importance of major environmental factors influencing the distribution 
and abundance ofjuvenile striped bass and to ascertain possible 
interactive effects between environmental variables. Two different 
approaches have been used; 1) regressing individual catches with 
environmental variables taken at the time of collection in order to 
investigate direct effects of environmental variables on juvenile striped 
bass distribution and availability to capture, and 2) regressing monthly 
mean catches against monthly mean environmental data collected during the 
survey and proxy environmental variables collected both before and during 
the survey in order to examine long-term and climate scale effects of 
environmental variables on juvenile striped bass abundance. Previous 
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results have not been good, but in view of the very strong signal 
generated in 1987 an updated analysis was justified. 
The regression model relating catch to environmental variables 
recorded at the time of capture, while highly significant, continued to 
show a very low multiple correlation coefficient (r2=.091), and was 
largely dependent upon the direct effects of variables (salinity, month, 
water temperature) which have already shown clear relationships to catch 
rates. No subtle interactive effects between environmental variables 
were detected. Multiple regression examining climate scale effects 
remained equally disappointing. While the overall correlation 
coefficients have been significant and relatively high, (r2= 0.65 to 
0.81), variables retained in the equations have been very unstable and 
the overall goodness of fit has declined rather than improved as more 
years' data have been added into the analyses. This strongly indicates 
that the high correlations obtained thus far have been more the result of 
allowing relatively few data points (45 at present) to be 'force-fit' to 
an equation with numerous potential variables than the result of any 
consistent underlying relationships within the data set. 
DISCUSSION AND CONCLUSIONS 
The extremely high striped bass juvenile index recorded in the 
Virginia Chesapeake Bay nursery areas in 1987 continues an almost 
unbroken trend of steadily increasing values observed since 1981 . Other 
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than to assume that this trend has been the natural result of the 
stringent conservation measures being applied to the Chesapeake Bay 
striped bass population, there seems to be no ready explanation for the 
very high juvenile recruitment success experienced on the Virginia 
spawning grounds in 1987. The only obvious exceptional environmental 
condition encountered on the spawning grounds was mild flooding in the 
James and Rappahannock Rivers, a factor wh i ch has been traditionally 
considered to be detrimental to spawning success. Although it is 
difficult to make an assessment in the absence of a normal fishery, pound 
net collections made under special license for research and monitoring 
purposes in the Rappahannock River (see Part II thi s report) did not 
indicate the presence of an unusually high number of spawning adults. 
Lastly, the high juvenile recruitment seen in the Virginia tributaries 
was not part of an overall resurgence of the Chesapeake Bay stock, as the 
recruitment index in the upper Chesapeake Bay tr ibutari es remained near 
historic lows. 
Regardless of the cau se, the high rate of reproductive success seen 
in the Virgini a tributari es in 1987 i s a very wel come indi cat ion for 
potential recovery of the stock. It is evident that neither general 
environmenta l conditi ons on t he spawn ing/ nursery grounds nor spawn ing 
stock size has deteriorated to the po1 nt where prod uct ion of year cl asses 
of dominant size i s prec luded, at least within t hese syst ems . 
The ultimate effect of this localized reproductive success on the 
Chesapeake Bay striped bass stock as a who le remains problematical, and 
will depend both on subsequent surv ival rates of the year class and the 
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relative contribution these young fish will make to the population as a 
whole. Potential relative contributions of the various Chesapeake Bay 
subsystems to the overall reproductive success of the Bay as a whole is 
poorly understood and in all likelihood varies from year to year. The 
present index in the Virginia tributaries is very high relative to the 
historical average within Virginia , but is only slightly above average 
when compared to the historical average in the Upper Bay and Maryland 
tributaries. Although the standardization of seining methodologies 
between the Virginia and Maryland juvenile striped bass surveys offers 
the opportunity for making such direct comparisons between survey results 
and also potentially allows for the calculation of a baywide juvenile 
abundance index, it must be kept in mind that these juvenil e index values 
are only highly relative measures of striped bass recruitment. In no 
case should proportionality be assumed between index values and actual 
juvenile abundance, which will not only depend on the size of the 
nursery/spawning ground availabl e within the system but al so the degree 
to which it can be utilized (also probably variable between years). 
An optimal Chesapeake Bay juvenile striped bass index will need to 
incorporate appropriate weighting factors for each of the major 
pawning/ nur ry ar a . Thi app l i not only for any fu t ur fu ion of 
the present Maryland and Virgin1 a 1ndices , but should al so be con 1der -d 
within each state's survey. Present contributions of each states ' 
tributaries to the overall index are according to sampling effort , whi ch 
i s only loosely tied to potential producti on (i .e . s i ze of syst em) . Past 
effort s at det ermining more sophi sti cat ed weightings have i ncluded the 
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application of factors based on historical commercial catch contributions 
and factors based on the relative areas of the assumed juvenile habitat 
in each system (Heimbuch et al . 1983). Present use of the first approach 
is inhibited by the severe and annually and jurisdictionally varying 
restrictions on the fishery, while optimal application of the second 
requires a more thorough knowledge of the extent of available juvenile 
habitat and relative usage than is presently available . Nevertheless, in 
view of the fact that there is little intra -annual coherence between the 
juvenile indices for the various subsystems (Colvocoresses and Austin 
1987), it is obvious that this is an area which will require considerable 
future investigation, particularly in view of the very different patterns 
of recruitment success seen in recent years as compared to the past. 
Subsequent monitoring of the 1987 year class may provide some insight at 
least as to the relative production potential of the Upper and Lower Bay . 
18 
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Table 1.1. Summary of 1987 seine collection data. 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir . Vel. Cover 
Bass EST c * deg. mph % 
FIRST 
7/ 13 4 R28 9.9 30 .4 7.2 7 0 70 
1 10.4 7 0 70 
7/ 13 72 R37 11.4 32.0 5. 4 7 0 10 
98 11.9 7 0 10 
7/ 13 58 R44 12.7 32.5 1.8 7 0 5 
31 13.2 7 0 5 
7/ 13 96 R50 13.9 31.9 0.0 8 0 5 
32 14.4 1 0 10 
7/ 13 46 R55 15.2 31.0 0.0 1 0 15 
4 15.7 1 0 15 
7/ 14 2 P41 9.3 29.4 0.3 7 0 0 
0 9.8 7 0 20 
7/ 14 16 P44 10.2 30.5 0.0 7 0 20 
13 10.7 8 0 70 
7/ 14 14 P51 11.2 30.5 0.0 1 0 85 
9 11.7 1 0 85 
7/ 15 5 M41 7.8 27.9 0.2 7 360 10 10 
2 8.3 7 360 10 10 
7/ 15 19 M33 8.7 27.3 3.2 7 360 10 5 
4 9.2 7 360 10 5 
7/ 15 1 M44 9.8 28.2 0.0 7 0 0 
0 10.3 7 0 0 
7/ 15 7 M47 10.7 28.5 0.0 7 0 0 
9 11.2 8 0 0 
7/ 16 0 J27 8.2 27.8 4.7 7 0 15 
0 8.7 7 0 15 
7/ 16 7 J36 9.2 27.4 2.1 7 0 10 
4 9.7 7 0 10 
7/16 14 c 3 10.4 28.5 0.7 7 0 10 
9 11.0 7 0 10 
7/1 6 41 c 1 11.2 31.0 0.7 7 0 55 
63 11.7 7 0 55 
7/ 16 17 J46 12.4 32 .0 0.0 7 0 55 
56 12.9 7 0 55 
7/ 10 2 J57 13.6 31.0 0.0 1 0 90 
6 14.1 1 0 90 
SU BTOTAL 
N 4 762 18 36 18 18 36 4 36 36 
MEAN** 21.17 11.1 29.9 1.46 7.4 360 1.1 27 .6 
MIN 0 7.8 27.3 0.0 0 0 
MAX 98 15.7 32.5 7.2 10 90 
21 
., 
Table 1.1. (cont.) 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
..... 
SECOND 
7/31 4 R28 8.1 27.5 9.5 7 225 5 0 
4 8.6 7 225 5 0 
7/31 17 R37 9.7 28.5 8.1 7 225 5 0 
36 10.2 7 225 5 0 
7/31 36 R44 10.7 30.0 3.5 7 0 0 
9 11.2 7 0 0 
7/31 46 R50 11.7 31.5 1.5 7 0 0 
36 12.2 7 0 0 
7/31 62 R55 12.7 31.8 0.8 7 0 0 
43 13.2 7 0 0 
8/3 1 J27 8.1 28.1 5.2 6 0 0 
4 8.6 6 0 0 
8/3 15 J36 9.2 28.5 4.2 7 0 0 
17 9.7 7 0 0 
8/ 3 0 c 3 10.4 30.0 1.9 7 0 0 
3 10.9 7 0 0 
8/3 8 c 1 11.2 32.5 2.3 7 0 5 
51 11.7 7 0 5 
8/3 68 J46 12.3 33.5 0.5 7 225 10 20 
19 12.8 7 225 10 20 
8/3 1 J57 13.5 33.0 0.0 7 225 10 25 
0 14.0 7 225 10 25 
8/4 1 M41 9.7 29.7 0.7 7 315 5 5 
3 10.2 7 315 5 5 
8/4 6 M33 10.6 31.5 5.0 7 315 5 50 
2 11.1 7 315 5 50 
8/4 3 M44 12.1 31.9 0.0 7 0 50 
2 12.6 7 0 50 
8/4 5 M47 13.1 32.8 0.0 7 0 10 
3 13.7 7 0 10 
8/5 9 P41 11.2 30.2 2.0 7 0 0 
2 11.7 7 0 0 
8/5 35 P44 12.2 30.6 0.6 7 360 5 0 
4 12.7 7 360 5 0 
8/5 22 P51 13.2 30.8 0.1 7 90 10 0 
9 13.7 7 90 10 0 -, 
SUBTOTAL 
N 4 586 18 36 18 18 36 16 36 36 
MEAN** 16.28 11.3 30.7 2.55 7.0 263 3.1 9.2 
MIN 0 8.1 27.5 0. 0 0 0 
MAX 68 14.0 33.5 9.5 10 50 
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Table 1.1. (cont.) 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
THIRD 
8/ 25 4 P41 8.2 27.0 1.4 7 203 5 75 
0 8.7 7 203 5 75 
8/ 25 10 P44 9.1 26.9 0.8 7 225 10 25 
5 9.6 7 225 10 25 
8/ 25 4 P51 9.9 26.8 0.7 1 225 5 75 
1 10.4 1 225 5 75 
8/ 26 3 M41 7.2 26.0 1.0 7 45 5 100 
5 7.7 7 45 5 100 
8/ 26 25 M33 8.1 26 . 4 5.6 7 0 100 
4 8.6 8 0 100 
8/ 26 1 M44 9.2 25 .7 0. 2 1 0 100 
3 9.7 1 0 100 
8/ 26 3 M47 10.0 25.8 0.0 1 360 10 100 
1 10.5 1 360 10 100 
8/ 27 0 R28 7.2 24.8 12.2 7 0 0 
0 7.7 7 0 0 
8/ 27 26 R37 8.7 25 .3 8.1 7 270 10 0 
13 9. 2 8 270 10 0 
8/27 15 R44 9.8 26.2 4.2 7 270 5 0 
10 10.3 8 270 5 0 
8/ 27 48 R50 10.9 27.8 2.7 7 270 10 0 
9 11.3 7 270 10 0 
8/ 27 107 R55 12.3 28.9 1.8 7 270 15 0 
19 12.8 7 270 15 0 
8/ 28 5 J27 6.7 25.4 8.1 7 225 10 5 
2 7.2 7 225 10 5 
8/ 28 7 J36 8.7 25 .7 5.5 7 225 10 5 
5 9.2 7 225 10 5 
8/ 28 5 c 3 8.8 27.0 3.6 7 225 10 5 
3 9.3 8 225 10 5 
8/ 28 20 c 1 9.6 27.9 4.0 1 225 5 5 
10 10.1 1 225 5 5 
8/ 28 23 J46 10.8 27.9 1.8 7 225 5 5 
24 11.3 8 225 5 5 
8/ 28 13 J57 12.5 28.5 0.2 1 225 10 5 
9 13.0 1 225 10 5 
SUBTOTAL 
N 4 442 18 36 18 18 36 32 36 36 
MEAN** 12.28 9.6 26 .7 3.44 7.6 242 6.9 33.6 
MIN 0 6.7 24.8 0.0 0 0 
MAX 107 13.0 28.9 12.2 15 100 
23 
Table 1.1. (cont.) 
Sampling No. Samp. Temp . Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
FOURTH 
9/ 11 2 R28 7. 7 24.9 12 .0 7 0 0 
0 8. 2 7 0 0 
9/ 11 4 R37 9.2 26 .3 4.5 7 0 0 
1 9.7 7 0 0 
9/ 11 8 R44 10.4 24.7 0.0 7 0 0 
8 10 .9 7 0 0 
9/ 11 76 R50 11.9 26.1 0.0 7 0 30 
15 12 .4 7 0 30 
9/ 11 53 R55 13.1 24.2 0.0 7 225 5 60 
34 13.8 1 225 5 60 
9/12 5 J27 7.1 25.8 3.0 7 270 10 100 
4 7.6 7 270 10 100 
9/ 12 13 J36 8.2 26.0 1.0 8 270 10 100 
5 8.7 8 270 10 100 
9/ 12 28 c 1 9.5 26.3 0.1 1 270 10 100 
53 10.0 1 270 10 100 
9/ 12 9 c 3 10.6 26 .8 0.2 1 270 10 100 
9 11.1 1 270 10 100 
9/ 12 13 J46 12.3 25 . 7 0.1 1 270 10 100 
6 12.8 1 270 10 100 
9/ 12 11 J57 14.0 24.8 0.0 2 270 5 100 
23 14.6 2 270 5 100 
9/ 18 1 M41 11.1 26.2 2.0 7 135 10 20 
0 11.6 7 135 10 20 
9/ 18 3 M33 12.1 26.7 8.0 7 135 10 20 
1 12.6 7 135 10 20 
9/ 18 3 M44 13.5 25.6 0.0 7 135 10 80 
1 14.0 7 135 10 80 
9/ 18 2 M47 14.5 27 .5 0.0 7 135 10 10 
0 15 . 2 7 135 10 10 
9/ 19 2 P41 13.0 25.8 3.0 5 45 10 95 
5 13.5 5 45 10 95 
9/ 19 2 P44 15.2 26.2 2.0 5 135 5 100 
2 15.7 5 135 5 100 
9/ 19 0 PSI 14.2 26.8 0.0 5 0 95 
0 14.7 5 0 95 ,.., 
SUBTOTAL 
N 4 402 18 36 18 18 36 20 36 36 
MEAN** 11.17 11.8 25.9 2.00 7.2 215 6.4 61.7 
MIN 0 7.1 24.2 0.0 0 0 
MAX 76 15.7 27.5 12 .0 10 100 
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Table 1.1. (cont.) 
Sampling No. Samp . Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir . Vel. Cover 
Bass EST c * deg. mph % 
TOTAL 
N 16 2192 72 144 72 73 144 101 144 144 
MEAN** 15.22 11.0 28.3 2.36 7.3 245 4.4 33.0 
MIN 0 6.7 24 .2 0.0 0 0 
MAX 107 15.7 33.5 12.2 15 100 
*Tide Stage: 1. Early flood, 2. Max. flood, 3. Late flood, 4. High slack, 
5. Early ebb, 6. Max . ebb, 7. Late ebb, 8. Low slack 
** Mean Tide Stage and Wind Dir. were calculated trigonometrically. 
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Table 1.2. Catch of young-of-year striped bass per seine haul in primary nursery area summarized by year (adjusted ,, 
mean = retransformed mean of ln(x+1) * 2.28, the 
ratio of the overall arithmetic and geometric means 
thru 1984). 
Year Total Mean Std. Adjust. c. I. N ,, ln(x+1) Dev . Mean (± 2 SE) 
1967 219 1.11 0.993 4.61 2.97-6.77 53 
1968 218 0.96 0.906 3.70 2.50-5.19 66 
1969 219 0.82 0.908 2.91 1. 94-4.11 77 
1970 469 1.34 1.115 6.42 4.47-8.93 77 
1971 185 0.81 0.847 2.83 1. 95-3.90 80 
1972 103 0.42 0. 588 1.19 0.83-1.59 116 
1973 139 0.53 0.790 1. 59 0.98-2.32 84 
1980 229 0.75 0.901 2.54 1. 70-3.56 89 
1981 165 0.52 0.691 1. 57 1.10-2.09 116 
1982 324 0.78 0.968 2. 71 1.86-3.75 106 
1983 300 0.93 0.832 3.48 2.60-4.51 102 
1984 464* 1.07 1.009 4.36 3.18-5.80 106 
1985 322 0. 72 0.859 2.41 1. 78-3.14 142 
1986 672 1.13 1.038 4.75 3.63-6.08 144 
1987 2192 2.07 1. 228 15 .75 12.4-19.9 144 
Overall 6220 0.95 1.023 3.62 3.31-3.94 1502 
* adjusted figure (see 1984 report) 
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Table 1.3. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by sampling 
period and month. 
1987 All Years Combined 
Month Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. C. I. N ln(x+l) Dev. Mean (± 2 SE) ln(x+l) Dev. Mean (± 2 SE ) 
N July (1st) 762 2.31 1.372 20.58 12.2-33.8 36 2708 1.19 1.091 5.22 4.51-6.00 480 ......... August* 1028 2.10 1.146 16.36 12.0 -22.1 72 2290 1.03 1.034 4.10 3.54 -4.72 501 2nd* 586 2.20 1.211 18.33 11.5-28.6 36 
3rd 442 2.00 1.085 14.57 9.46-21.9 36 
Sept. (4th) 402 1. 76 1. 208 11.04 6.62-17.6 36 1222 0.65 0.865 2.10 1. 78-2.45 521 
Overall 2192 2.07 1.228 15.75 12 .4 -19.9 144 6220 0.95 1.023 3.62 3.31-3.94 1502 
* includes July 31st samples 
Table 1.4 . Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by drainage 
and river. 
1987 All Years Combined 
Drainage Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. N 
River ln(x+1 ) Dev. Mean (± 2 SE) l n(x+1) Dev. Mean (± 2 SE) 
N 
(X) James 711 2. 22 1.107 18.80 13.0-26.7 48 2446 1.05 1.114 4.26 3.63-4.95 491 
James 385 2.05 1.073 15.51 9.89-23.7 32 1157 0.84 1.011 2.99 2.43-3.60 333 
Chickahom . 326 2.56 1.128 27.33 15.6 -49.8 16 1289 1. 51 1.185 8.04 6.27-10.2 158 
York 298 1.43 0.890 7.29 5. 26 -9.86 56 1469 0.88 0.847 3.20 2.81-3.61 542 
Mattaponi 128 1.30 0.751 6.06 4.12-8.60 32 717 0.83 0. 774 2.96 2.53-3 . 44 316 
Pamunkey 170 1.62 1.035 9.20 5.25-15 .2 24 752 0.94 0.937 3.54 2.86-4.31 226 
Rappahannock 1183 2. 77 1. 352 34.03 21.4 -53.4 40 2305 0.93 1.099 3.48 2.93-4.10 469 
Overall 2192 2.07 l. 228 15.75 12.4-19.9 144 6220 0.95 1.023 3.62 3. 31 -3.94 1502 
·~ 
Table 1.5. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by salinity. 
1987 All Years Combined 
Salinity Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust . c. I. N (ppt.) ln(x+1) Dev. Mean (± 2 SE) ln(x+1) Dev. Mean (± 2 SE) 
N 1850 2. 12 1. 222 16.82 13.0-21.6 118 5454 1.03 1.035 4.10 3.73-4.49 \0 0-4.9 1219 5-9.9 340 2.09 1.131 16.09 9.06-27.5 22 661 0.74 0.986 2.48 1.83-3.22 182 10-14.9 2 0.27 0.549 0.72 -0 .55-2.92 4 79 0.40 0.635 1.13 0. 67-1.66 77 15-19.9 2 0.11 0.260 0.26 
-0 .09-0.65 13 
Overall 2192 2.07 1.228 15.75 12.4-19 .9 144 6196 0.95 1.023 3.63 3.32-3.95 1491 
Table 1.6. Catch of young-of -year striped bass per seine hau l i n the primary nursery area summar i zed by water 
temperature . 
1987 All Years Combined 
Temp. Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. N (deg. C) ln(x+1) Dev . Mean (± 2 SE) ln(x+1) Dev. Mean (± 2 SE) 
w 
0 15- 19.9 79 0.87 0.913 3.15 1.57-5.39 28 
20- 24.9 139 1.87 1. 517 12.51 3. 39 -36.3 10 554 0.62 0.827 l. 98 1.57-2.43 273 
25-29.9 890 1.81 1.075 11.60 8 .76-15.2 88 3162 0.96 0.975 3.70 3.31-4.11 845 30-34.9 1163 2.61 1. 287 28.77 19.0 -43.1 46 2312 1.34 1. 231 5. 52 4.23 -7.06 284 
Overall 2192 2.07 1. 228 15.75 12 .4-19 .9 144 6107 0.97 1.028 3.75 3.43-4.09 1430 
\ } 
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Tabl e 1.7. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by tidal stage. 
1987 All Years Combined 
Month Total Mean Std. Adjust. c. I. N Total Mean Std . Adjust. c. I. N 
ln(x+1) Dev. Mean (± 2 SE) ln(x+1) Dev. Mean (± 2 SE) 
w Early Flood 330 2.25 0.986 19.32 12.2 -30.0 24 1332 1.02 1.022 4.03 3.35 -4.79 324 
...... Max. Flood 34 2.83 0.490 36.41 17.1 -75.1 2 288 0.69 0.856 2.26 1. 63 -3.00 130 
Late Flood 417 0.70 0.926 2.32 1.67-3.07 150 
High Slack 161 0.74 0.964 2.52 1.43-3.93 56 
Early Ebb 11 0.85 0. 710 3.04 0.70 -7.22 6 361 0.79 0.867 2.75 2.07 -3.54 141 
Max . Ebb 5 1. 15 0.648 4.93 0.60 - 15.8 2 208 0.80 0.914 2.79 1.86-3.93 81 
Late Ebb 1622 2.06 1.303 15.53 11.5-20.8 100 2923 1.14 1.113 4.81 4.14 -5.56 494 
Low Slack 190 2.52 0.910 26.05 13.7 -48.1 10 530 0.98 1.025 3.81 2.79 -5.03 126 
Overall 2192 2. 07 1.228 15.75 12.4- 19.9 144 6220 0.95 1.023 3.62 3.31-3.94 1502 
Table 1.8. Catch of young -of -year striped bass per seine haul in the primary nursery area summarized by wind 
velocity. 
1987 All Years Combined 
Wind 
Velocity Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. N (mph) ln(x+1) Dev. Mean (± 2 SE) ln(x+l) Dev. Mean (± 2 SE) 
w 
N 0-4 1234 2.11 1. 391 16.45 11.1 -24.0 68 2478 0.89 1. 031 3.29 2.84 -3.78 598 
5-9 356 2.13 1.050 16.84 10.6-26.2 28 1748 0.93 1. 021 3.47 2.94-4.06 449 
10-14 476 1. 90 1. 023 12.95 8.98-18.3 46 1187 1.08 1.016 4.44 3.66-5.33 270 
15-19 126 3.84 1.193 103.68 17.3-570. 2 614 0.97 1.057 3.75 2.73-4.98 130 
20-24 123 1. 21 0.863 5.34 3.36-8.00 33 
25-29 4 0.35 0.580 0.94 -0.27-2.90 6 
Overall 2192 2.07 1. 228 15.75 12.4-19.9 144 6154 0.95 1.025 3.61 3.30-3.93 1486 
; ~ ) ) -;. ' 
Table 1.9. Catch of young-of-year striped bass per seine ha ul in the primary nursery area summar i zed by wind 
di rec ti on. 
1987 Al l Years Comb in ed 
Direction 
From Total Mean Std . Adjust. c. I. N Total Mean Std. Adjust. c. I. N 
(degrees) ln(x+1) Dev. Mean (± 2 SE) ln(x+1) Dev. Mean (± 2 SE) 
w NE (23-67) 15 1. 52 0.338 8.11 5.13-12.3 4 427 0.69 0.837 2.25 1.76-2.80 212 w 
E (68-112) 31 2.72 0.589 32.30 12.8-77.3 2 137 0.68 0.970 2.23 1.19-3.60 54 
SE (113-157) 15 0 .81 0.502 2.87 1.47-4.79 10 266 0.69 0.878 2.28 1. 58 -3.10 111 
s (158-202) 208 0.96 0.880 3.65 2.55-5.01 73 
sw (203-247) 386 2.14 1.111 17.16 10.5-27.3 28 1266 1. 21 1.132 5.35 4.26 -6.62 215 
w (248-292) 426 2.75 0.798 33.42 22.7 -48.7 20 812 1.47 1.147 7.59 5.61-10.1 105 
NW (293-337) 12 1. 28 0.527 5.93 2.57 - 11.6 4 586 0.96 0.901 3.69 2.93-4.55 178 
N (338 -22) 73 1.85 0.968 12.16 5. 01 -26.4 8 497 0.90 0.972 3.30 2.45-4.30 139 
CALM 1234 2.11 1. 391 16.45 11.1-24.0 68 1940 0.93 1.085 3.50 2.91-4.17 399 
Overall 2192 2.07 1. 228 15.75 12. 4-19 .9 144 6154 0.95 1.025 3.61 3.30-3.93 1486 
• 
Table 1.10. Catch of young-of-year striped bass per seine hau l in the primary nursery area summarized by percent 
cloud cover. 
1987 All Years Combined 
Cloud 
Cover Total Mean Std. Adjust. c. I. N Total Mean Std . Adj ust. c. I. N (%) ln(x+1) Oev. Mean (± 2 SE) ln(x+1) Dev. Mean (± 2 SE) 
--w 
~ 0-19 1403 2.21 1.246 18.43 13.4-25.0 81 2699 1.02 1.096 4.04 3.47-4.68 530 
20-39 215 1.77 l. 513 11.16 3.71 - 27.9 14 589 0.87 0.975 3. 18 2.40 -4.09 160 
40-59 190 2.54 1.324 26.77 9.11-71.8 8 780 0.79 l. 012 2. 72 2.08-3.46 217 
60-79 114 1.82 1.340 11.82 3.49-32.2 9 621 0.91 0.972 3.40 2.61-4.31 171 
80-100 270 1.80 0.945 11.46 7.58-16.9 32 1456 1.00 0.958 3.93 3.37 -4.55 404 
Overall 2192 2.0 7 1. 228 15.75 12 .4-19.9 144 6145 0.95 1.022 3.63 3.33-3.95 1482 
Table 1.11. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by time of 
sampling. 
1987 All Years Combined 
Time 
~hrs) Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. N 
EST) ln(x+1) Dev . Mean (± 2 SE) ln(x+1) Dev. Mean (± 2 SE) 
w 6-8.9 154 1. 43 0.968 7.25 4. 33-11. 5 28 494 0.82 0.815 2.87 2.30-3.52 202 
01 9-11.9 1054 2.17 1.162 17.64 12.8-24.1 68 2740 0.86 0.991 3.19 2.81-3.60 752 
12-14.9 930 2.39 1.326 22.55 14.3-34.9 43 2698 1.09 1.101 4.48 3.85-5.18 505 
15-17.9 54 1. 53 1.432 8.26 0.67-35.4 5 287 1.30 1. 165 6.06 3.54-9.67 42 
18-20.9 1 0.69 2.28 1 
Overall 2192 2.07 1. 228 15.75 12.4-19.9 144 6220 0.95 1. 023 3.62 3.31-3.94 1502 
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Figure 1.2 Adjusted average catch per seine haul of young-of-the-year 
striped bass in the primary nursery area by year. Vertical 
bars are 95% confidence intervals as estimated by± 2 
standard errors of the mean . 
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bass by station in the Chickahominy River in 1987. 
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bass by station in the Mattaponi River in 1987. 
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Figure 1.7 Average catch per seine haul of young-of-the-year striped 
bass by station in the Pamunkey River in 1987 . 
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PREFACE 
The research reported herein (and in the 1982 through 1987 annual 
reports) is directly related to Priority III stated in the "Action Plan" (p . 
15) of the Emergency Striped Bass Study (Anadromous Fish Conservation Act 
Amendment, Public Law 96-118). The amendment was the result of a decline in 
striped bass (Morone saxatilis) landings from Maine to North Carolina since 
the mid-1970's. This report summarizes the results of the 1987 sampling 
period and compares these results with the previous work. 
The specific objectives executed during the 1987 program were to : 
1. Characterize the composition of striped bass in Virginia's inshore 
fisheries in the Rappahannock River. 
2. Cooperate in a multi-state development of a program to monitor striped 
bass stocks in the eastern United States. 
3. Make continuing contributions to the study of growth rates through back 
calculations of size at age . 
Our data, in conjunction with those of other states investigating 
coastal stocks of striped bass, will contribute to the general knowl edge 
necessary for evaluation of rational management alternatives , both in 
Virginia's waters and coastal waters of the eastern United States. 
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SUMMARY 
1 . A total of 1,219 striped bass wa s sampl ed from Virgini a ' s Rappahannock 
River commercial fisheri e s be tween 24 Se ptember and 30 Novembe r 1987 . 
Of these 1,219 individual s 79 were obtained f rom gi l l ne tters. A 
random subsampl e of 400 i ndiv idual s was s el ected for aging purpos es. 
2 . A total of 363 s triped bass was sampl ed from Virginia's Rappahannock 
River commercial fisheri es between 3 May and 21 June 1988 . 
vii 
INTRODUCTION 
Striped bass have been one of Virginia's most famed fisheries since 
Captain John Smith established a colony in Jamestown in 1607. The 
Chesapeake Bay supports one the East Coast's principal spawning populations 
of striped bass. A drastic decline in commercial landings of striped bass 
in Virginia has occurred since 1974 (Fig. 2.1). The commercial landings in 
Virginia averaged approximately 203 metric tons (MT) , from 1978 through 
1981. During 1982 through 1983 the landings averaged only 70.4 MT. The 
decline in Virginia's striped bass landings is representative of the 
situation from Maine to North Carolina. From a morphological study 
conducted by Berggren and Lieberman (1978), they concluded that the 
Chesapeake Bay was the major contributor (>90%) to the coastal fishery, and 
the Hudson and the Roanoke rivers were a small contributor to the fishery. 
Van Winkle et al. (1988) reanalyzed Berggren and Lieberman's work and 
concluded that stock contributions from the Chesapeake Bay, and the Hudson 
and Roanoke rivers are highly variable. Van Winkle et al. (1988) estimated 
that Hudson stock constituted over 40% of the striped bass captured in the 
coastal fishery during 1975. The central force of management efforts is the 
restoration of the Chesapeake Bay stock, which historically has been an 
important contributor to the coastal fishery. Toward this end, the Virginia 
Marine Resources Commission (VMRC) and the Potomac Fisheries Commission have 
implemented an annual six-month moratorium (1 December through 31 May) on 
striped bass fishing, and the state of Maryland has imposed a full 
moratorium. 
1 
Because of low stock levels, the Chesapeake Bay stocks may not be 
contributing its full potential to the coastal migratory population which 
supports the fisheries north of the Chesapeake. Therefore, the information 
obtained in this study is crucial for the development and implementation of 
a coordinated management plan for striped bass, in Virginia and along the 
eastern seaboard. 
METHODS 
Samples were obtained from cooperating commercial fishermen from river 
mile 25 to 47 on the Rappahnnock River. Prior to the six-month moratorium, 
the Rappahannock River was the leading site of the striped bass fishery in 
Virginia. Fishermen were telephoned daily during the prime months (May 
through June, and September through December) of the season and several 
times a week at non-peak times to ascertain the availability of striped 
bass. On the days that samples were collected, the entire unculled catch 
constituted the sample in 1987 and 1988. Because single head pound nets are 
fished upstream in the relatively narrow area of the river, we assume the 
samples from these nets reflect the characteristics of the stock (i.e., age 
structure, sex ratio, etc.); in contrast, anchor gill net catches are biased 
by mesh size . 
Fork and total lengths, weight, sex, and scales were obtained from most 
of the striped bass sampled. Sex was ascertained by visual observation of 
the gonad, length was measured to the nearest mm and weight to 45.4 g 
2 
I ~ 
(0.1 lb). Scales were removed from the area just above the lateral line 
midway between the insertion of the first dorsal fin and the origin of the 
second (Merriman 1941). Scales were collected, and prepared for reading by 
utilizing the method described by Merriman (1941) except that an acetate 
sheet replaced the glass slide and acetone. All scales were aged using the 
microcomputer program (DISBCAL) of Frie (1982), as modified for a sonic 
digitizer-microcomputer complex (Loesch et al. 1985). Growth increments 
were measured from the focus to the posterior edge of each annulus. There 
was little difficulty in reading the scales when a clear focus was found. 
On fish that are older than age 6 the first and sometimes the second annuli 
are difficult to define . In the back calculation of l engths from scales 
some assumptions must be made: (1) Scale growth is proportional to growth in 
length; (2) Annuli are formed yearly and at the same time; and (3) Scales 
that were aged carne from the same area of the body. A random subsample of 
400 individuals was selected for aging from the Fall 1987 pound net fishery 
and all 363 were aged for the Spring 1988 fishery. During the Fall 1987 we 
were able to sample 79 striped bass caught in gill nets. Since the 
commercial fishermen would sell these fish to various markets we could not 
cut the fish to determine sex. 
Because scale annuli form between April and June in Virginia waters, 
year classes, other than 0 year class, are considered to be a year older on 
July 1 (Grant 1974). This aging scheme differs significantly from that 
utilized in Maryland and North Carolina where age is incremented on 1 
January. Therefore, the same year class is designated a year older in 
Maryland and North Carolina (Harris and Burns 1982) six months before age 
designations are equalized for all three states. 
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Striped bass fisheries in Virginia were differentiated by season and 
gear. Each sex was divided into two age categories, fish less than or 
equal to age 3 and greater than or equal to age 4. The rationale of this 
dichotomy is that most fish less than or equal to age 3 have traditionally 
contributed the largest numbers to the Virginia landings and these ages are 
not fully recruited into the coastal fishery. Total catch was recorded for 
each gear, when possible. 
The Atlantic States Marine Fisheries Commission interstate management 
plan for striped bass, as amended in October 1986, calls for the protection 
of young females. Specifically, females of the 1982 year class, and 
following year classes, are to be protected from fishing mortality until at 
least 95% have had the opportunity to spawn at least once. Thus, 
size-at-age and growth rate data are needed if management measures, other 
than a total moratorium, are used to accomplish this objective. 
The acetate impressions of the scales were stored for back calculations 
of size-at-age and subsequent growth analysis. Herein, a preliminary 
assessment of growth was made using both sexes combined and separated . 
Estimates of the Gompertz weight-length relationship, and the allometric 
growth parameters were made using FishParm (Prager 1988), which utilizes the 
Marquardt's (1963) algorithm for nonlinear least squares. 
Weights at age for striped bass age 1-7 were estimated using the 
Gompertz function (Ricker 1975). 
4 
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Wt = w0 exp (G (1 - exp(-gt))) 
where: wt = Weight at time t 
w0= Weight at t = 0 
G Instantaneous growth rate at t 0 
g Instantaneous growth rate at t 0 
t Age 
All.ometry growth parameters for striped bass were estimated using the 
allometry function (Ricker 1975). 
where: W = Weight of the fish 
L Length of the fish 
a = Parameter of model 
b = Parameter of model 
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RESULTS and DISCUSSION 
Sampling Statistics 
A total of 1,582 striped bass were sampled between 22 September 1987 
and 30 June 1988 in the Rappahannock River (Table 2 .1): all except 79 
individuals wer e captured from pound nets. A ban on the possession of 
striped bass from l December until 31 May imposed by the VMRC has reduced 
the number of fish available for sampling. 
Bas ed on season and gear there were three striped bass fisheries in the 
Rappahannock River, the Fall and Spring pound net and Fall gill net 
fisheries (Tabl e 2.1) . Very few fish were caught in gill nets due to the 61 
em (24 inch) minimum total length regulation and the scarcity of larger fish 
during the l egal season (1 June-30 November). The ban on the possession of 
striped bass was in effect during the Spring of 1988; however, samples were 
obtained by special permits granted by the VMRC to some fishermen for the 
purpose of obtaining fish for VIMS personnel. 
The pound net catches in the Rappahannock River reflected the age and 
sex ratio compositions of stocks by seasons. In the Fall 88.7% of the catch 
were young (age s s 3) striped bass (Table 2.2) whose sex ratio was 1 : 1 
(X2 = 0.145; p > 0.50) . In the older age group (ages~ 4) males were 
marginally more numerous than females (X2 = 4.78; 0.02 < P < 0.05). In the 
Spring fishery, however, the sex ratio was totally different than in the 
6 
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Fall. Males dominated both age groups less than or equal to 3 and greater 
2 2 than or equal to 4 [ (X = 28.2; P < 0.001) and (X = 40.8; p < 0.001) ] , 
respectively. This is contrary to what Loesch and Kriete (1987) found in 
the Spring 1987 when the older females were the modal group. 
Size Analysis 
The scales from 400 randomly selected individuals were aged and 
digitized from the Fall sample, of which 21 were regenerated and therefore 
illegible . From the Spring pound net samples we were able to digitize 354 
scales. Additionally 71 scales were digitized from the Fall gill net 
fishery. Mean lengths and weights for year classes in each of the fisheries 
(Tables 2.2 and 2.3) give insight into the size frequencies. With a 61 em 
total length minimum in effect d~ring the Fall fishery in Virginia, most of 
the commercial fishermen used 13 .:34 em stretch mesh gill nets or larger 
during the Fal~ fishery. HoweveJ , the size-specific effort and the 
selection curves for the various size gill nets are unknown. It is evident 
that mean size-at-age values for striped bass captured in gill nets exceeded 
the means estimates obtained from samples from pound nets due to gill net 
selectivity (Tables 2.2 and 2.3). 
Back-Calculated Lengths 
Mean back-calculated lengths for each age class and sex are reported in 
Table 2.4. The average back-calculated fork length to annulus formation 
shows linear annual growth increments from age 1 through age 5 (Fig. 2.5). 
7 
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Table 2.4 and Fig 2.5 show that both male and female striped bass grow at 
similar rates for the first five years of life. 
Fall Fisheries: 
The 1985 year class (age 2) of striped bass was the modal group in the 
1987 Fall pound net fishery and accounted for 50% of the samples (Fig. 2.2). 
Females of the 1985 year class (age 2) dominated the samples and accounted 
for 23% of the fishery. During the Fall gill net fishery the 1982 (age 5) 
year class was the modal group and accounted for 77.5% of the sample (Fig. 
2. 3). 
Spring Fishery: 
The majority of samples from the Spring fishery was collected in June. 
With sexes pooled, the 1985 year class (age 2) was the modal age group in 
the pound net samples, accounting for 28.5% of the samples (Fig. 2.4). 
However, males of the 1983 year class (age 4) were the dominant cohort 
(23.7%) and males of the 1985 year class were the second most numerous 
cohort (19.5%). 
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CONCLUSIONS 
Female and male striped bass segregated on a seasonal basis due to 
migrational patterns of the sexes. The proportion of females in the 
1982-83, 1984-85, 1986-87 Fall pound net fisheries was relatively strong 
compared to their presence in the Spring fisheries (Loesch and Kriete 1983, 
1984, 1985, and 1986; Fig 2.2 and 2.4 herein). Previously Loesch and Kriete 
(1982, 1983) documented the relatively strong presence of age 2 females in 
the coastal waters of Virginia in the Spring. These findings support 
previous studies that indicated that a majority of age 2 females are in 
coastal waters in the Spring and, therefore, do not participate in the 
spawning runs. 
We experienced difficulty in trying to generate a von Bertalanffy 
growth curve. Samples that were collected during the Fall 1987 and the 
Spring 1988 was composed of younger fish(< age 7). Striped bass less than 
150 mm were not sampled by the gear that was utilized, thus, we are missing 
two critical parts of the von Bertalanffy curve, the toe and heel. 
Therefore, we feel that the Gompertz and allometry growth equations give a 
more realistic size estimate (Tables 2.5, 2.6, 2.7, and 2.8). 
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Tabl e 2.1. The number of striped bass sampled from the Rappahannock River 
in 1987-1988. 
Pound Ne t 
Gill Ne t 
Gill Ne t Season 
Fall = November 1987 
Pound Ne t Seasons 
Fall = September-November 1987 
Spring = May - June 1988 
Fall Spring 
1,140 363 
79 
12 
(' 
(' 
r ' 
Table 2.2. The mean fork lengths (L) and standard deviations (SD) for 
striped bass in the Rappahannock Rive r samples, 1987-1988. 
Season Gear* 
Fall 1987 PN 
GN 
Spring 1988 PN 
*PN Pound Net 
GN Stake Gill Net 
Year 
Class 
1980 
1982 
1983 
1984 
1985 
1986 
1981 
1982 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
Sex 
F 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
a 
M 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
a Sexes unavailable for stake gill nets. 
13 
-
N L (mm) SD 
2 741 57 . 3 
3 533 15.5 
9 542 19.9 
21 482 26.2 
8 472 26 . 1 
32 403 44 .7 
24 398 45 . 0 
89 281 23.6 
103 286 25 . 9 
45 229 24.2 
45 235 30.5 
16 660 40.0 
55 589 22 .6 
1 715 
1 750 
4 621 14.8 
28 537 30.8 
22 552 30.0 
84 479 30.8 
9 503 54.4 
43 398 45.2 
12 397 83.0 
69 285 44.8 
32 273 37.4 
29 215 30 .0 
20 220 16.8 
Table 2.3. The mean weights (W) and standard deviations (SD) for striped 
bass in Rappahannock River samples, 1987-1988. 
Season Gear* 
Fall 1987 PN 
GN 
Spring 1988 PN 
*PN 
GN 
Pound Net 
Stake Gill Net 
Year 
Class 
1980 
1982 
1983 
1984 
1985 
1986 
1981 
1982 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
Sex 
F 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
a 
M 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
a Sexes unavailable for stake gill nets. 
14 
-
N w (kg) SD 
2 4 . 8 0.59 
3 2.1 0.20 
9 2.0 0.42 
21 1.6 0.30 
8 1.5 0.34 
32 1.0 0.31 
24 0.9 0.28 
89 0.3 0.17 
103 0.3 O.ll 
45 0.2 0.08 
45 0.2 0.10 
16 4. 2 0.41 
55 3.0 0.14 
1 4.6 
1 5.5 
4 3.0 0.33 
28 2.0 0.36 
22 2.3 0.41 
84 1.4 0.30 
9 1.8 0.71 
43 0.9 0.25 
12 1.0 0.65 
69 0.4 0.21 
32 0.3 0.18 
29 0.1 0.06 
20 0.1 0.03 
\"' ,, 
I• 
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Table 2.4. Average back-calculated fork length (mm) at age for striped bass 
in the Rappahannock River, Spring 1988. 
* Sexes Combined: 
I Year I I I Back-calculation Age I I I I 
!Class !Agel N I 1 2 I 3 I 4 I 5 6 7 I I I I 
---------- ------ -------- -- ---- - ------------------------ - ------ - ----------
1986 1 49 164.97 
1985 2 101 153.90 244.11 
1984 3 55 162.90 256.08 344.42 
1983 4 93 165.39 261.75 358.59 439.18 
1982 5 50 165.19 261.09 365. 71 458.90 516.40 
1981 6 5 173.70 260 . 63 356.70 450.37 538.85 610.35 
1980 7 1 174.86 248.72 342.71 416.57 530.70 604.56 671.70 
-------------------- --- ----------- -- -------- - ---- - --- --- ----------------
All Classes 354 161.74 254.75 356.57 445.99 518.26 609.20 671.70 
* Females: 
-- -- -- -------------------------------- ---------------------------
I Year I I I 
!Class iAgei N i 1 
Back-calculation Age 
2 I 3 I 4 I I I I 5 6 
--------- - ------------------------------------ - -------- - ---------
1986 1 20 171.91 
1985 2 32 163.26 243.51 
1984 3 12 176.41 253.86 328.84 
1983 4 9 181. 26 271.24 374 . 34 457.07 
1982 5 22 185.72 283.28 381.72 468.15 521.06 
1981 6 4 188.90 293.82 386.61 469.95 542.97 595 . 88 
-----------------------------------------------------------------
All Classes 99 173.93 261.17 367.44 465.35 524.71 595.88 
*Males: 
------- - ----------------------------------------------------
I Year I I I Back-calculation Age I I I I 
!Class !Age l N I 1 2 I 3 I 4 I 5 6 I I I I 
---- --------- ---------- -- - -------- ---------- - ------ --- -----------
1986 1 29 166 .24 
1985 2 69 157.20 245 .25 
1984 3 43 171.08 260.61 349.41 
1983 4 84 169.46 264.16 358.55 438.12 
1982 5 28 168.63 251.95 358 . 36 452.85 510.79 
1981 6 1 174.95 264.48 374 . 67 484.86 595 . 05 684.57 
1980 7 1 178.93 252.23 345.51 418.81 532.09 605.39 
----------------------------------------------------- --- ---
7 
--------
672.02 
All Classes 255 166.08 256.26 356.09 441.94 514.31 644.98 672.02 
*: Birthdate is July 1. 
15 
Table 2.5. Gompertz model parameters for striped bass in the Rappahannock 
River, Fall 1987. 
Parameter Estimate S.E. c.v. 
Sexes combined 
wo 43.48 6.14 0.1412 
G 5.75 0.10 0.0166 
g 0.24 0.02 0.0752 
Females only 
wo 64.75 9.40 0.1451 
G 6.51 0.30 0.0460 
g 0.15 0.02 0.1267 
Males only 
wo 3 . 31 2.32 0.7010 
G 6.89 0.59 0.0858 
g 0.57 0.06 0.1134 
wt = w exp (G (1 - exp( -gt))) 0 
w = Weight at time t 
t where: 
w0= Weight at t = 0 
G = Instantaneous growth rate at t 0 
g = Instantaneous growth rate at t 0 
t = Age 
16 
,....-1 
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Table 2.6. Gompertz model parameters for striped bass in the Rappahannock 
River, Spring 1988 . 
Sexes combined 
Females only 
Males only 
where: 
Parameter Estimate 
wo 44.23 
G 5 . 57 
g 0.25 
wo 1.77 
G 7.639 
g 0.58 
wo 69.70 
G 5.97 
g 0.17 
wt = w 0 exp (G (l 
W = Weight at time t 
t 
w0= Weight at t = 0 
S.E. 
13 .80 
0.17 
0. OL~ 
3.21 
l. 68 
0.14 
18 .86 
0.37 
0.03 
- exp(-gt))) 
G = Instantaneous growth rate at t 
g = Instantaneous growth rate at t 
t = Age 
17 
0 
0 
c.v. 
0. 3119 
0.0305 
0 . 1471 
l. 817 
0.2207 
0.1953 
0.2706 
0.0619 
0.2008 
Table 2.7. Allometry growth parameters for striped bass in the Rappahannock 
River, Fall 1987. 
Parameter Estimate 
Sexes Combined a 5 . 12 X 10 - 5 
b 2.78 
Females only a 5 . ot~ x 10 -5 
Males 
where: 
b 2 .7 83 
a 1.49 X 10 -5 
b 2 . 99 
w aLb 
W Weight of the fish 
L Length of the fish 
a = Parameter of model 
b Parameter of model 
18 
S . E. C.V. 
6. 86 X 10- 6 0.134 
2 . 14 X 10- 2 0.008 
8 .3 9 X 10- 6 0.166 
2 . 62 X 10 -2 0.009 
4.05 X 10- 6 0. 271 
4.40 X 10- 2 0.015 
(~ .•. 
-. 
Table 2.8. Allometry growth parameters of striped bass in the Rappahannock 
River, Spring 1988. 
Parameter Estimate S.E. C.V. 
Sexes Combined a 2 . 44 X 10- 5 5.61 X 10 -6 0 . 229 
b 2.90 3.63 X 10 -2 0.012 
Females a 3.91 X 10- 5 2.09 X 10- 5 0 . 535 
b 2.83 8.39 X 10-2 0 . 02 9 
Males a 2.561 X 10- 5 6.37 X 10 -6 0.249 
b 2.89 3.94 X 10 -2 0.014 
w = aLb 
where: w Weight of the fish 
L Length of the fish 
a Parameter of model 
b = Parameter of model 
19 
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Figure 2.1 Annual Landings of Striped 
Bass In Virginia, 1962 - 1987 
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Figure 2.2 Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock 
River Pound Net Samples, Fall 1987 
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Figure 2.3 Distribution of Striped Bass 
Year Classes in the Rappahannock River 
Stake Gill Net Samples, Fall 1987 
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Figure 2.4 Distribution of Striped Bass 
Year Classes in the Rappahannock River 
Pound Net Samples, Spring 1988 
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Fig. 2.5 Average Back-Calculated Fork 
Length at Age of Striped Bass in the 
Rappahannock River, Spring 1988 
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